Regulation of heme metabolism in normal and sideroblastic bone marrow cells in culture.
Heme metabolism was examined in developing in vitro erythroid colonies (CFUE) and in bone marrow samples taken directly from four normal donors and four patients with sideroblastic anemia. As previously reported, sideroblastic anemia bone marrow cells grew large numbers of CFUE in methylcellulose culture in the absence or presence of erythropoietin. Maximum activities of delta-aminolevulinic acid synthase (ALAS), ALA dehydratase (ALAD), and 14C-ALA incorporation into heme were achieved in normal marrow CFUE after 8 days of culture, whereas heme oxygenase progressively decreased to low levels of activity during the same period. Assays on nucleated bone marrow cells taken directly from patients revealed that ALAS activity was considerably reduced in idiopathic sideroblastic anemia (IASA) and X-linked sideroblastic anemia (X-SA) bone marrow specimens, whereas the activity increased more than twofold (normal levels) when cells were assayed from 8-day CFUE. In all cases, ALAD activity appeared to be within normal levels. Measurement of heme synthesis revealed that normal levels of 14C-ALA incorporation into heme were achieved in IASA cells but were reduced in X-SA cells. In marked contrast to levels in normal cells, heme oxygenase was found to be significantly elevated (two- to fourfold) in bone marrow cells taken directly from patients with IASA and X-SA. Results from this study demonstrate that IASA and X-SA bone marrow cells have disturbances in ALAS and heme metabolism, and that erythropoiesis (CFUE) can be restored to normal levels when cells are cultured in methylcellulose.